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BATYGIN, Konstantin Stepanovich; LIRTSMAN, Mikhail Isaakovich; 


TREEILOV, Ivan Mitrofanavich; DENISOVA, 1.S., red.; 
MARKOCH, K.Ye., tekhn, red. iar 


in effect |Posobiia po gosudarstvennom strakhovaniiu; kom- 
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Muddy ties. p- 581. 
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BARABANSHCHIKOV, A.V., podpolkovnik, kand. pedag. nauk; GALKIN, 


M.I., polkovnik, kand. fil. nauk; D'YACHENKO, M.I., podpol- 
kovnik, kand.ped.nauk,dots.; KOTOV, N.F., polkovnik,kand. 
ped.nauk; KOROBEYNIKOV, M.P., polkovnik, kand, ped nauk; 
KRAVCHUN, N.S., kapitan 2 ranga, kand.ped.nauk, dots.; 

LUTSKOV, V.N., kand. ped. nauk, podpolkovnik; FEDENKO, N.F., 
kapitan, kand. ped. nauk, dots.; SHELYAG, V.V., kapitan 1 ranga, 
kand. filsnauk; VOSTOKCV, Ye.I., general-mayor, kand, ist, nauk; 
KUBASOV, A.F., general-leytenant zapasa, red.; BELCUSOV, G.G., 
general-mayor, red.; TREFILOV, N.F., kapitan 2 ranga, red.; 
MURASHOVA, L.A., tekhn. reds 


[Fundamentals of military pedagogy and psychology; « training 
aid] Osnovy voennoi pedagogiki i psikhologii; uchebnoe posobie. 


[By] A.V.Barabanshchikov i dr. Moskva, Voenizdat, 1964. 383 p. 
(MIRA 17:2) 
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ASTASHENKOV, P,.T., inch polkovniks TREFILOV, N.F., kapitan 2 ranga, 
red.; CHAPAYEVA, R.I., tekhn. red... 


(Military engineer is an energetic teacher ]Voennyi inzhener - 

aktivnyi vospitatel'; sbornik statel i ocherkov. Moskva, Voen- 

4zdat, 1962. 126 p. (MIRA 15:10) 
(Military engineers) 
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TSAREV, F.I., polkovnik; ‘TREFILOV, N.Poy kapitan 2 ranga, red.; 
CHAPAYEVA, R.I., tékhn. red.” 
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ey he eqnbar Ureds tion Boevaia chest' nam doroga; dare 
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skva, Voenizdat, 1962. 114 P. MIRA 15: 
(uilitary education) 
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lesokhimicheskoy promyshlennosti. 
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Use of chemicals in tree tapping and their effect on the 
vital activity and growth of woods. Gidroliz.i lesokhin, 
i . : atts bea! $ 
| prom. 13 no.4:20-21 '60. (MIRA 13:7) 
1. TSentral'naya gonal'naya opytnaya stantsiya podsochiki 
TSentral'nogo nauchno-isaledovatel! 
instituta, 


skogo lesokhimicheskogo 
(Tree tapping) 
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LUKOV, Grigoriy Dem'yanovich, kand, pedagog. nauk, dotsent,. polkovnik 


zapasas. TREFILOV, N.F., kapitan 2 ranga, red.; KUZ'MIN, I.F., 
tekin. Feds 


(Training the will of Soviet soldiers] Vospitanie voli u sovet- 
skikh voinov. Moskva, Voon.izd-vo M-va obor. SSSR, 1961. 94 pe 
(MIRA 15:2) 


(Will) (Morale) (Military education) 
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KORSHUN, A., clrebeena i cena (Gor'kovskaya obl.); TREEILOV, S. ; 
*MOSKALEV, I e3 STRELKOV, L.3 MAZUROV, Pe 


! Reader's letters. Pozh.delo 9 no.10:32 O '63. (MIRA 16:12) 


1. Nachal'nik inspektsii Gosudarstvennogo pozharnogo nadzora, 
Glazovskiy rayon, Udmurtskaya ASSR. 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520002-3" 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520002-3 


Sei eR eScie e ean veeee ETFS ete ie a Son en ea ie 


aS 


KUZ'MINOV, I.I., red.; KLEPACH, N.Ya., red.; SLASTENENKO, V.A., 
red.; TREFILOV, V.A., rede} VORONINA, N., red. 


[Socialist production collective] Sotsialisticheskii proiz- 
vodstvennyi kollektiv. Moskva, Mysl', 1964. 230 p. 

(MIRA 18:3) 
1.,.Moscow. Akademiya obshchestvennykh nauk, 
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‘Authors =: Gridnev, V. N., and Trefilov, V. I. 
: | ) , Reagan caniuiisnety tare. 


Title | - The reversibility of Martensite conversions during heating 
of ferro-carbon alloys 


Pertodical : Dokl. AN SSSR, 96, Ed. 4, 741 - 743, June 1954 

Abstract : Describes experiments through which the existence of Marten- 
site reversible conversions for tha fron-carbon system was 

shovm. Seven references. Graphs. 


Institution ‘ eee 


“Presented. by: Academician G. V. Kurdyumav, March 3, 1954 


| “Vrralalion B- Payr33 a Rb Sy’ . 
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TREFILOV, V. I. 


TREFILOV, V. I.: "Investigation of phase transformationsin the thermal working of 
alloys, using increased rates of heating and cooling". Kiev, 1955. Min 
Higher Education USSR. Kiev Order of Lenin Polytechnic Inst. (Dissertations 
for the Degree of Candidate of Technical Sciences. ) 


So: Knizhnaya letopis' No. 49, 3 December 1955. Moscow. 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520002-3" 


: 03/20/2001 CIA-RDP86-00513 


PATE ESSE 


R001756520002-3 


SERED H spade 


SrheeOeSe) aed 


137-58-6-13270 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 300 (USSR) 
AUTHORS: Gridnev, V.N.,. Trefilov, V.I. 


TITLE: On the Thermodynamics of Martensite Transformations (K 
termodinamike martensitnykh prevrashcheniy) 


PERIODICAL: Sb. nauchn. rabot In-ta metallofiz. AN UkrSSR, 1957, Nr 8, 
pp 29-41 


ABSTRACT: The mechanism of self-retardation of martensite transform- 
ation is discussed. Assuming that retardation is caused by 
omnilateral compression of retained austenite [Shteynberg, S.S., 
Izbrannyye stat'i (Selected Articles), Mashgiz, Moscow, 1950] 
it is stated that the retardation is caused by a decrease in the 
difference between the thermodynamic potentials of the austen- 
ite by the forming of a martensite framework. An equation con- 
necting the degree of transformation M and the overcooling rel- 
ative to the martensite point Ty, is obtained in the form 
m2 = K(T rH - T). The fact of increasing compression of the 
retained austenite during a decrease in temperature (to - 180°C) 
is confirrned by measuring the austenite-lattice spacing in 

Card 1/2 tempered steel containing 0.84% C, 16.1% Ni, and 1.8% Mn; 
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after various degrees of cooling below the Ty; point, the Spacing of the 


austenite lattice is ny 3.595 angstrom; upon cooling to -50° and formation 
of 50% martensite it is 3.590 angstrom, and after cooling to -18° it is 
3.585 angstrom. 


D.B. 
2 Martensite--Thermodynamic properties 2, Steel--Transformations 
3f Austenite--Metallurgical effects 
Card 2/2 
: a. Saga woes 
Ae eae 
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20-1-16/44 
AUTHORS: Grahev, V.N., ‘refilov, V.I. 
TITLE: On the Relation between the Parameters of the Crystal Lattice of 


Austenite with a Temperature at which Martensite Transformation 
Begins in Alloys of Iron and Carbon (0 svyazi pararetrov kristal- 
licheskoy reshetki austenite s temperaturoy nachala martensit- 
nogo prevrashcheniya v splavakh zheleza s uglerodom) 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr 1, pp. 60 - 62 (USSR) 


ABSTRACT: First, several previous works dealing with this subject are men- 
tioned. According to thorough investigations carried out, the 
lattice parameter of austenite in martensite transformations de- 
pends a little upon the carbon content of the steel. According 

: to the above mentioned previous work, the parameter of he re- 
manent austenite changes on the occasion of martensite trans- 
formation from the martensite point to room temperatures only 
under the influence of temperature. However, the investigation 
of the martensite transformation points in the direction of yet 
«nother factor which has hitherto not been considered: From the 
beginning of the transformation onwards needle-shaped martensite 

Card 1/2 plates are formed in the course of continuous cooling, which 
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On the Relation between the Parameters of the Crystal Lattice of Austenite with 
,a Temperature at which Martensite transformation Begins in Alloys of Iron and 
Carbon 


gradually form a very firm skeleton structure. In the cut out 
Places and cells of this skeleton the not transformed remanent 
austenite remains. Martensite transformation is accompanied by 
a positive volume effect. Interesting data in this respect may 
be found in the paper by Vefer et al, (ref.4). The parameter of 
the austenite changes considerably at the temperature at which . 
the transformation of martensite begins and with an increase of 
the carbon content of the sted. The attempt made by the authors 
to determine data concerning the compression of austenite on the 
occasion of the transformation of martensite is discussed in 
short. The thus found dependence of the parameters of austenite 
on the quantity of the martensite formed is illustrated in form 
of a table. The direct data obtained in this way confirm the 
compression of the austenite under the effect of martensite 
transformation. There are 4 figures, 1 table and 6 references, 

4 of which are Slavic. 


April 17, 1957, by G.V.Kurdyumov, Academician 
December 20, 1956 
Library of Congress 
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lo Institut metalofiziki AN USSR, 
(Steel~-Motallegraphy) (Tempering) 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520002-3" 


CIA-RDP86-00513R001756520002-3 


03/20/2001 


"APPROVED FOR RELEASE 


MOR AE TITY OT eT 


Sz eruapattoy-ua eve 
-Us e%unz-cn 
voymmapzaueg "aox—y ek Rees 3ekp Krwuses 8u3 (aint Serq 
aw “KE e—-“oT. 2p =wng 


we yes: Sant peur,g wOIKD 
#q3_jo kpnag yuyu yp aowessteeg ne 

¥ DUE ‘oO whey ex *3 
7) Fe ier eee bi 
UN Ti 4 THIUyYAISYsOy Ty 1) Sd a0xtuyseag 


@ang Jo uorjon : gontieedc Co: anyoouns 
POtg "aontuzeduay -y ‘A pue ogy facteay 


ene ecto Aa Tera sunzoni3¢ 50. 
Puw “AOTSORE “TA wn “A *asupyao 


tuseH ¢ NL pue 
Jo voraectitesetioey aye IE paws tap ee Bas 
etz s 
T9035 STatWeIsny 7y- 
IUBIeTee aavaN eo S-8-8T edky Jo verze, 
aTIBVTZ Jo aoe $e seunqviodmaz acy 32 uotarmtosen 


: SORUOUTOND “AMT puw year ERT y 
SSEE/Aos 
(*3009) wsezpnae 


229335 ‘onueTégng” 
ete 


& ae 

“2 aT SOS«00T PUY JeTAOH qIOg~“VEsTEeIETET-Jo- seg 

»renu © kq peywdeoose eae eeTstIZ9 BUT ‘“e1ue3U05 30 erais oes 
STTW29D dog “uo paejsodes puy pespnis ore suOTI;PUCD PETITSede 

nie aepun Fugzanss0 weecousyd gnozawa, “STRTIIIVS St TToedeB 30 

. Ota eenea encarta me menmen atleeniannradiidi paid. |ucindsidunton Rand ees ieee eee 

#ezsadord Ystm grsyx0 ‘Gpousem puy yuemdznbe meu Jo suoTidyza9 

“fOp Yate amos ‘eoTdzouzcd TwoyIatoays YIte PeuUseDUoo Bre ead: 

“eXOUTS Juuretsel-aeey So LBanqtTeyeq Teanjzons3e ey UT exsrqord 

SNOTsBA JO SFTHNI8 PezT TUT Ieds Jo UOTIDETIOS B Bt GIUL EDYEWAOD 


‘ahollTe Jo ABINTTwIVWG Twinjzonszy8 ey” | F 


ke 


of 


VITA PeusoIUOD BIETBunt Lee Joy papusguy eT yoo sruL ixsogUAT 


*eeDUETIG Tw el yo 

SIvptpUED ‘uTENS “a °y puw ‘AoTAwZ ‘ww cr ‘ButpC rd be Tposustog 

go faeproy Ussn ‘deqcoy Zutpucdgexog tasLeBy *A ‘KH fuRToOtaspRoy 

, somnkpiny “A ‘OD fauzyatwapeoy ‘ups “g “I tplvod TeTsz03TTPR 
seAvENH “gd “Y tba “NDOL faomsyry “vy “A teenoH Fuyysttqany Jo ‘pg 


J 


. “pezusad setdos ooz’z “psqaeeuy atts BBY 
4 ope “6S6T ‘USES KY OA-pzI ‘moDGOM “(y ‘TOA ‘skoTTY 3UTaETe 
ef s-3¥eH LO SoTpnyg) AT *2 ‘ereaetde akuysosdoseyz ot wy UBAOpeTEST 


: Aoaetds GxAfuysoadozeyz eee tqoad 
of soace «fLuyonexy “TIBANTTRIeW 


SSEC/A0s NOTLVLIONUXZ NOOR I ASVHE (L)et 


bert bey -V 


CIA-RDP86-00513R001756520002-3" 


03/20/2001 


APPROVED FOR RELEASE 


CIA-RDP86-00513R001756520002-3 


03/20/2001 


"APPROVED FOR RELEASE 


j fii wats RNR TET Tee BLE 


zV/L prwo 


— *(puoces zed 9.0004 03 efaryo 
amaesedmey Jo saqes Sutf2va 42 Be ee ations eug eF 
TISm Se peTwouuD su UF (TE-eg puY ‘ap-og ‘TN-eg ‘Ty-eg 
Areq *NQ-o4) GAOT Te oeeQ OUT BNOTITVA JOJ JUTOd et. 
ou. poe ‘3utOd Teotatzo oug ‘uoT{EaNTTP ‘UuoAT ume 
02 wudte mous soSumys Jo Apnae vw equoserd OTOTIaw sTUL 
SuTzveH OT2IDeT_ Buyang Skolfy uoul eery-uogre) ut 
Slot wmsoJeUBL, SfMg “UTdSIEUD “Z°A pue “°N*A ‘AOUPTID 


*‘URUIP GUOTENTOUOD pue posENoe tp 
Orv ClIN#aY *amngezad=aay MoO! 3B FUTIEO7 TeoTuTYOON ja 
Syektwue Trangonsys Aws-x pire -oroTe 03 pezoafqnes oven 
‘OI0NI TITS annoea Lroywsoquly ou UT peTIos puT (A8anrt 
“BIW SHOtTa, Jo sAnsTIsU YoLwosey oTJTRUSeTOE TRuzWED) 
TIBuniregoa Lousoys angyaeur AFRV, TOPPA petesy-ouyonsy 
ANY, TUSQUSSL OYI IV Ope ‘T-gWI ENTUWIT, JO voTdwes 
SuTTIow wnnow 


sadurys 


e2InNesy parn aro: spaces oe eens Sees < 
. - pesto; ‘perequie 
‘(Buoy camzz ‘soqewerp -mmsez) sotdiwe ay-ty LOTTW-AOT 

QUeEQUeL, [Ue] 

©2 ong SfoTTy Od-TL JO SOT{Zedosy Teojueyooy ut eSuity 

*SSFSUUSBIT "STN pure ‘AOTTZELL rea oNeA fAoUPTED 


SS SES AGS RS Bs SS ESR ROR DA BA Sea ee OE TS 


*euRISetp puw sudviZoj0ud yo mos eua 

Uy peyuosocd atw cuoy{mmrozeuvs, pe ‘poqtzosep st QUOmE 

“Taadxa ow. UT pecn onbywy[e, euL *peqeeTaseauy 10.0 

“Ried [T# JO UOFTrUpULaIap oZBLNOOe Ou OTATEROd eprvE 

amyriodas, jo Jutmeven oTydwZolTyoeo WTA FutTpPIooar 

amgotd uwot205 ppogees Teste saaded ayy3 ut pecenostp 

ry SUOTIMMWOSU eETyd Jo SOTIoUTy puW MATUWYCOM ex 
89 Skolty. Ty-no o730egng ut sucTs 
WMO SCUBLL STQVISRIAL “AOTTJONL “I°A PUB “NA ‘ASUPTID 


2 ‘wesuatog 30 Asopvoy ‘eTwaay Jo soTetug oa J0s eoreeet 
t USEN AY STATSISOTTCIe@ ANITASUT ou; au PUN *(EgNaTeoT 
Wwopuysayhyog ACLTY) anapscuy Ap Asoyotmnpipytiod LTawAes Ty 

“Quemgror, 2094; sol ALO RIOgU] oY. AW paUTWIqO sZeR 
@TIFASW oy2 UT poruetard wieq ‘ofvrodme pue eFezTos Jo 
taSuvyo puw ‘voTIRFuCTS ‘arnapsedme; ‘owt, Jo Putpiocos 
SnooursInmts Sy 207 posn aren BeoTACP TuToeds YOTIA 

UT UOTIeFRTIsS8AUT TeIuoUTsedxe Uv SOQTIOsep JOYQNE ouL 


as TS9Ig Jo seTQzEd 
e@ungonigg eya uo Sutauey peode-uBty Jo 300739 ih Reap EID . 


*SeecSetp ut pequesard 
@r¥ peutwzqo wirg ‘uss {us07ed 2.bae PRET Jo pasodmon 
40TH ue pow uyemTeunp Jo scoooid Buy2e eyyz uo quew{vers; 
DTUDSBIZIN Jo JOoTJe ONI Jo fpnzG wv SQUEsEId SBTOTIIE BTU, 
Os solty pue 
STwIoW OPTQuED JO cLOTIWMIOJSUBC] Of uo sotuCeBI3TH Jo 
299JIR OUI Jo watQorg *ATATTOTIT “OT pow ‘ney ‘aontazvy 
*SOTOTIIV OT JO Te18aes AOTIO 
CaoueLesey ‘pauoTiAuoM alv SOT{ITTeEUOTued oN ‘sfLoTTW Jo 8 i 
ctedoid Twovesud 9y3 Uo Auom{Vary OTUCEPI4IN pu OATIOROT PEs pus 
~ Suyuepryy youanb pajeedac Jo yoazJo sya puT feotte uy uotensjrp 
“SLOUTTIwaeksore3uy pue ofzaeEntoa uo s3usuodmoD BSuTsoTTe Twuotatppe 
JO 200330 Byq fakotTe pue e{Eyom Jo soTQUSdo1d pre ‘gerngzoni38 
2. ‘SUOTIVEIOZSUEI] eed Lo SuOT aT PUOD UOTIUZTTITEIShIO poe ‘suOTZ 
OTOP" 2ueE{wors seo !Fuzawsy posds-ysy 2e7se s8oTdoy 
. BupMoTIos ey YITA STeEPp FeTOTILe Jo UOTZOeTTIOO BTUL lEDVUMAOD 


*SOTR INOW. 
= ~~ Teotskad pus TwoTRmTleisa Uy sestnoo peoreape Jo sjuepnaes bd 
an Teen 0g cote Ava zy * Meret Teqom puu ‘AudesBoT Tele ‘sTRIeE Jo 
= wTekyd eqZ Jo SPTeTZ 9YI UT sro9CUTBuS PUR ‘SQUETTED ‘srEHJON 
g ™ STSTIUSTOS sas POPUOQUT FT SsTOTIAZe Jo woTIo@aeTTOO sTYyy tzbo0dung 
a . 
' *Seoustog TeoTuyoay 
i, JO sosd0g ‘sesaImMOG "EA°T pUW fsoousTOS TyOTIWwOUQMY POT 
, Twayexuy Jo 4oI00g ‘uantaEssen sas f(*pE *deey) USS UETOTEO 
{@prustos Jo Meapwoy ‘umtopmepesy SaonTUUDeAS *H°A fPIvOT TeTZO3TPy 
to SWAOMTJOR °I°M °PR “DOL foxcToS °7*A  reenoH Suyystrang Jo *py 
= 
*peautid setdos ooo'f *peqceaut d 
~~ - wautsg (6 AN ‘3oqna yAdAuyoneu yATUZOgS 1a97 2897209) “ent 
uss LtasuTwaN Ny OA-OpAzl ‘AdATY (4UdVIZOTICIOM PUY ETeIM Jo 
Soptedug ay2 ut swatqozg) wAyUsPeACTTwIem TF AOTTeIOU TNTZTZ £e0rdeo, 
TATZT JOTI VIS Anazaeul USE AoyetrtwryN mmeU wkteopuny 


i 90€2/s0s NOILVLIONdNA MOOG I BSVHE (1)S2 £(2' eet 


‘ 


STL JePMog JO eTZuedorg pus simaonsag ut. 
; pue ‘aeuptao *N°A 


CIA-RDP86-00513R001756520002-3" 


03/20/2001 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520002-3 


= : iuais sa sce par carpe ee eres 


S0V/180-59-2-11/34 
AUTHORS: Gridnev, V.N. and Trefilov Vii Kiyev) 


TITLE: Structural Changes During Electrical Tempering of Steel 
(Strukturnyye izmeneniya pri elektrootpuske stali) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye tekhnicheskiln 
nauk, Metallurgiya i toplivo, 1959, Nr 2, pp 62-69 (USSR) 


ABSTRACT: The work described, in some of which D.V, Lotsko and 
N.F, Chernenko participated, was earried out with types 
U8A and U12A carbon steel. Specimens 1.2 to 1.6 ma in 
diameter were subjected to hardening from temperatures 
ensuring solution of secondary cementite in water 
followed by supercooling in liquid air to reduce the 
residual-austenite content. The specimens were then 
subjected to electric tempering by the contact method 
with heating rates varying from hundreds to several 
thousand degrees per second, As soon as the required 
temperature had been reached the current was switched off 
and the specimens were quenched with water with cooling 
rates of 2500 to 3000 °C/sec. During heating oscillo- 
graphic recordings were made of the heating and dilato- 

Gard 1/4 metric curves. For comparison some of the supercooled 
specimens were subjected to ordinary tempering for an 
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SOV/180-59-2-11/34 
Structural Changes During Electrical Tempering of Steel 
hour at various temperatures. Changes in block structure 
and second-type internal distortions were studied with 
the aid of X-ray structural analysis, calculations being 
made from the line-thicknesses according to methods 
developed by G.V, Kurdyumov and L.I. Lysak (Refs 1-3). 
The choice of lines depended on tempering temperature. 
The changes in second-order distortions depending on the 
temperature for various speeds of tempering are shown in 
Figs 1 and 2 for U12A. and U8A steels, respectively. The 
effect of the electric compared with ordinary tempering 
was to delay the distortion-relation processes and the 
growth of alpha~phase blocks. Rapid cooling for the 
prevailing experimental conditions had practically no 
effect on results. With low and medium tempering 
temperatures some differences between the two steels 
appeared. Figs 3, 4 and 5 shew the block dimension as 
os functions of temperature and electric-tempering tempera- 
oe ture for U1L2A and U8A steels, respectively. Comparison 
of electric tempered with an 80% deformed (by drawing) 
Card 2/4 Specimen showed that for U12A steel the same changes in 
distortion and block size could be obtained by electric 
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tempering at 580 - 620 °C, at 1000 - 10000 0C/second. 
Static distortion of the third-type was also studied to 
provide further comparative information. It has been 
Shown that this type accounts for about all deformatior- 
produced increase in energy of metal. The authors 
measured these distortions by methods described in the 
literature with X-ray photography at room temperature 

and neglecting changes in dynamic distortion, The 
tabulated results of some measurements Show that the 
magnitude of static third-type distortion in steel sub- 
jected to electric tempering to temperatures up to 
approximately 650°C is very similar to that in work- 
hardened metal. Discussing the influence of electric 
tempering on hardness phenomena the authors mention their 
conclusive experimental proof that only a ferrite-carbide 
mixture is present in Specimens quenched from tempera- 
tures over 600°C, They have also found that in such 
Specimens the third-type distortions are of Similar 
magnitude to those produced by strong plastic deformation. 
The authors discuss the relation between block size and 
third-type distortions. They deduce an equation for the 
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SOV/180-59-2-11/34 
Structural Changes During Electrical Tempering of Steel _ 
relative elongation to fracture in terms of a coefficient 
characterizing the material, a lattice parameter, grain 
diameter, Poisson's ratio and a coefficient representing 
the form of dislocation fixing. Fig 6 shows the 
$- relations graphically while Fig 7 gives test results 
". which confirmed the relations deduced. These and the 
Si results of hardness determinations for U12A and U8A 
+ steels (shown in Figs 8 and 9 respectively as Eun clons 
of electric-tempering temperatures) confirm the superior 
properties produced by electric tempering. The authors 
Lo suggest that further investigations are necessary, 
especially on its possible use instead of alloying. r 
There are 9 figures, 1 table and 17 references, 13 0 
Card 4/4 which are Soviet and + English. 
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1. Institut metallofiziki AN USSR. 
(Deformations (Mechanics )) (Metals) 
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Determining the activation energy of chromium recrys : 
Ulr .fizezhur. 4 10.6:813-814 N-D 159. (MRA 14:10) 


1, Institut metallofiziki AN USSR. 
(Chromium crystals) 
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| GRIDNEV, V.N.; RAFALOVSKIY, WeAg TREFILOV, V.I.; CHERNENKO, NF. a 


~Cr alloys. Sbor. nauch. 
Phase and structural changes in heating Ti : 
rab, Inst. metallofiz. AN URSR no.10:77-85 '59. (MIRA 13:9) 
(Ti tanium-chromiun alloyanstetallocsephy) 
(Metals, Effect of temperature on 
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Carbide phase in carbon steels during electric tempering. Sbor. nauch. 
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GRIDNEV, V.N-; PEPROV, Yu.N.; TREFILOV, V-1- 
4 IRIE NTRS: 


a 
Electron microscopy of the carbije phase predece™ ee 
electric tempering of carbon anee Sbor. nauch, Ff "armas 9) 
«10294-1003 F 
eee ean) (Steel--Heat treatment) 
(Phase rule and equilibrium) 
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(MIRA 13:7) 


Microstructure of martensite 4n tatanium-chro 


4 ego splavy no.3:58-60 '60. 
eC tantum-—Chromium alloys) (Martensite) 
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Transformations during the electric heating of aera aye 
nium in titanium-iron alloys. Titan 4 ego splavy ars i a aa 
(Titaniumiron alloys-~Heat treatment) (Titanium--Metallograp 
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AUTHORS: Gridnev, V. N. Petrov, Yu. N., Rafalovskiy, Vv. A. 
and Trefilov, V. T+ 
TITLE: Investigating the « ~phase formation in 
titanium alloys 
SOURCE: Akademiya nauk Ukrayins'koyi RSR. Instytut 


metalofyzyky- Sbornik nauchnykh rabot. no. 11 
4960. Voprosy fiziki metallov i metallovedeniya, 


82-86 
TEXT: The authors investigated, by electron microscopy and X 
electron diffraction, formation of the w -phase in Ji-Cr and 


Ti-Fe alloys. ‘The alloys were prepared in an are furnace filled 
with argon and were then forged and annealed. The W-phase was 
produced by quenching in the alloys with 5 or g% Cr and with 

5% Fe; the w-phase particles were highly dispersed at random, 
and they could be easily separated from the matrix in the Ti-5% Fe 
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alloy. In the alloys with 12% CR or 8% Fe, quenching produced 
the, R-phase in supercooled state; isothermal. treatment at 200 - 
350°C decomposed this B-phase into the W-phase and a Cr-rich 
-phase. Such asothermal treatment increased the sample length 
and its hardness. The w-phase particles grew in size during 
the isothermal treatment, and the rate of growth indicated a 
noncoagulation process... The dimensions of the w-particles did 


not exceed 1200 - 1600 A; beyond this size, the w- PB + trans- x 
formation took place. The g)-particles produced by the isother- 

mal treatment were concentrated along the grain poundaries of the 

Bp -phase. Further experiments showed that the W-phase was 

formed also by 20 - 25% plastic defgrmation of the 12% Cr or 

54% Fe alloys, but cooling to -196°C did not produce the Y-~ 

phase in the 12% Cr or 8% Fe samples. These experimental ob- 
servations were accounted for by a theor of the w-phase forma- 
tion which unifies the suggestions of (15 martensite-type diffu- 
sionless transformation and (2) decomposition of a metastable 


‘ . ey fr 
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solid solution with the w-=phase as an intermediate Stage. There 
are 5 figures and 9 references; 3 Soviet-bloc and 6 non-Soviet- 
bloc. The reference to the English-language publication reads 

as follows: Bf, Brotzen, E, Harmon, A, Troiano, J. of Metals, 

D5, no. 2, 2, 231, 1953, 


Card 3/3 


6520002-3" 
APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R00175 


03/20/2001 


Bure: 


_CIA-RDP86-00513R001756520002-3 


ii ai ot SS Maas ease 


$/601/60/000/011/01 3/014 


D207/D304 
AUTHORS: Minakov, V. N., Rudoy,s A. Poy, and Trefilov, 
se 
TITLE: A dilatometer with a4 capacitance detector 
SOURCE: Akademiya nauk Ukrayins'koyi RSR. Instytut 


netalofyzyky> Sbornik nauchnykh rabot. No. 
11, 1960. Voprosy fiziki metallov i metallo- 
vedeniya, 158-159 


TEXT: The authors deseribe 4 simple dilatometer with rapid 
response suitable for studies of phase transformations at high tA 
rates of heating. The detector is a capacitor with a movable ah 
(ob) and fixed (a and c) electrodes (Fig. 1). The change of 

length of a sample is transformed into a change of capacitance 

by motion of the movable electrode. The two electrode systems 

(ab, cb) form parts of two separate oscillatory circuits working 

at or near resonance. The resonance is distributed when the 
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capacitances ab and be are altered. This affects the natural. 
frequencies of the circuits and the anode currents of @ double 
triode GHI5N (6N15P). An induction coil Il», and capacitances 


C, and Cy form the grid circuit, while inductance Il, and the 
the capacitance Con form the anode circuit of the left-hand 


part of the double triode. Both these circuits are loosely 
coupled, and the coils ly, and ly are placed on the same axis. 


The grid circuit is tuned by means of Cy so that any change of 
Cob produces 4 directly proportional increase of the anode cur- 
rent. The oscillator on the right-hand side contains Cob and 


is constructed in a similar fashion. The circuits are assembled 
from intermediate frequency filters of the audio parts of the 
"Rekord" television set. When the capacitances C,, and Cop 


are varied, the current in one triode increases and falls in the 
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5/020/60/134/006/012/031 
\G.7500 B019/B067 
AUTHORS: Gridnev, Ve Ne» Prefilov, V:- 1-5 and Minakov, v. N. 
TITLE: Martensitic transformation in the System Dy err is 


Zirconium “\ 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134; No. 6, 
pp» 1334 - 1336 


TEXT: The authors studied the temperature dependence of the martensitic 
transformation on the composition of the Ti-2Zr alloy. Furthermore, they 
examined the existence of a reverse martensitic transformation. Todides 

of both metals were uged for the production of the alloys. The 

production method is described in detail. The apparatus used for the 
investigation of the phase transformation was described in Ref. 43, It i 
allowed the simultaneous determination of temperature, dilatation curves, \ 
voltage drop in the sample, and the amperage of the current heating the 
sample. Heating to 950 - 4000 C was effected in qu rtz ampoules; 

quenching Was carried out at a rate of 1000 - 1500 c/sec by previously 
crushing the ampoules in the water. The X-ray diffraction pattern showed 
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only a martensitic alpha prime phase; an undercooled beta phase could not 
be found. The authors arrive at the conclusion that the residual beta 
phase in the Ti-Zr alloy is the smaller the lower the amount of nitrogen 
and oxygen impurities in the alloy. The alpha prime phase has the 
characteristic martensitic structure, and the reverse martensitic trans- 
formation could be proved on heating (500°C/sec) - Fig. 2 graphically 
shows the transformation temperatures for direct and reverse martensitic 
+ransformations as a function of the composition of the alloy. In the 
range from 40 to 80 at%, the transformation temperature is independent 
of the composition. The authors conclude from the results that in the 
ranges from 0 to 40% Zr and from 80 to 100% Zr the transformation B7a' 
takes place on quenching in water or in an argon jet. With accelerated 
heating the transformation a'-»f occurs. In the range from 40 to 80% Zr; 
the same transformations occur on quenching in water and on rapid 
heating. On cooling in the argon jet (200 - 300°C/sec), however, p7% 

_ transformation occurs besides the transformation mentioned. Great 
significance is ascribed to the formation of the w-phase in the Ti-Zr 
system, and it is discussed in detail. The results of other authors are 
described, and it is found that the difficulty in producing the w-phase 
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o 
formation. The ®-phase is formed on undercooling & certain amount of the 
B-phase to the temperature of formation of the ®-phase, Yu.A. Bagaryatakiy 
Refs. 5 and 6) is mentioned, There are 3 figures and 8 references; 

3 Soviet, 3 US, 1 German, and 14 British, 


ASSOCIATION: Institut metallofiziki Akademii nauk USSR (Institute of 


Metal Physics of the Academy of Sciences Uk 


PRESENTED: May 25, 1960, by G. V. Kurdyumov, Academician 


| A 
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AUTHORS : Grabin, V. Fes Gurevich, S. M., Rafalovskiy, V. A., Trefilov, V.i. 
Pane ee mma ar aie le 


TITLE: Investigation of aging processes in welds on biphase titanium alloys. 
Instalment I - Aging of welds in the post-welding state 


PERIODICAL: Avtomaticheskaya svarka, N0. 4, 1961, 3 - 12 


TEXT 3 The purpose of the described investigation was to compare aging pro- 
cesses in biphase titanium alloys with different additions of 8-stabilizers. Welds 
were studied in the as-welded state, and after heat treatment. The three experi- 

ment alloys were the commercial BT6 (V6) with 6.1% Al and 4.1% V, and two test 

alloys designated no. 1 and containing 2.5% Al, 9.7% V and 3.8% Mn, and no. 2 - 

with 6.34% Mn. The investigation methods were the following: metallographic, 
electron-microscopic, X-ray; dilatometric, measurement of electric resistance and 
hardness, and tests for mechanical properties. Collodium, carbon and silver-carbon 
prints were used for examination with the Y3M-100 (UEM-100) electron microscope. \ 
The phase composition was determined roentgenographically with copper radiation \ 
and nickel filters. The differential vacuum dilatometer had been described former- 
ly (Ref, 11: V. F. Grabin, V. G. Vasil'yev, V. A. Rafalovskiy, "Avtom, svarka", 
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no. 3; 1960]. The electric resistance was measured in a high-temperature vacuum a \ 
unit, Heating for neat treatment and artificial aging was produced in evacuated 
quartz ampoules. Welded specimens were prepared by joining 3 to 6 mm thick sheets 
by butt welding with electrodes of the same metal as the base metal, by submerged 
are with AH-Ti (AN-T1) flux. The article presents the first part of results ~ ob- 
tained with welds that were not heat-treated. Graphs and electron microscope 
photo-micrographs are included. The formation of the phase omega was observed in 
the no, 2 alloy only (Ti-Mn), directly after the welding, The test results con- 
firmed previous conclusions concerning the stability ¢ welds on VI6 alloy [Ref .14: 
S, M, Gurevich, V. F. Grabin, "Avtom, svarka", no. 4, 1959]. The article includes 
references to Soviet-bloc and non-Soviet-bloc publications in connection with data 
on embrittlement in titanium alloy welds. Conclusions: 1) The possibility of 
w—phase formation in weld metal and the adjacent heat-affected zone in binary 
@i-Mn alloys (no. 2) has been experimentally proven. The formation of this phase 
directly after welding causes embrittlement. 2) The w-phase seen in the electron 
microscope has the shape of round or oblong segregations that are distributed non- 
uniformly, The segregations were, as a rule, observed jnside grains. 3) The w- 
phase was not found in welds that contained B-stabilizers (vanadium and manganese 
aggregate content as in the no, 1 alloy), and an a-stabilizer (aluminum). But 
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weld metal alloyed with manganese alone was highly prone to aging accompanied with 
the formation of w-phase. 4) Aging was most intensive in the 200 - 450°C tempera- 
ture range. Long isothermic soaking (to 100 hours) did not eliminate prittleness,. 
which is apparently caused by the a-phase segregation on grain boundaries as a 
result of the 8+w 73+% transformations. 5) Welds in the VI6 alloy in the 
post-welding state are sufficiently stable and do not embrittle in artificial ag- 
ing in the 200 - 500°C range. Hence it is wrong to use high-temperature treatment 
fa the VI6 alloy welds when the required strength is not above 100 kg/mm, Temper~ 
ing for stress relief will be sufficient. There are 6 figures, 3 tables and 14 
references: 4 Soviet-bloe and 10 non-Soviet-bioc. The references to the four most 
recent English-language publications read as follows: E. L, Harmon, I. Koozol, 

A. R. Trotano, Mechanical Properties Correlated with Transformation Characteristics 
of Titanium-Vanadium Alloys, "Trans. Amer. Soc, Metals”, v. 50, 1958; A. I. Gries, 
I. R. Doing and P. D. Frost, Correlation of Transformation Behaviour with Mechani- 
cal Properties of Several Titanium-Base Alloys, "Trans. Met. Soc. Amer. Inst, Min.", 
"Metal Eng.", 215, 1959; R. W. Douglass, F. C. Holden, H. R. Ogden and R. T. Yaf- / 
fee, Effect of Microstructure on the Niechanical Properties of Ti-V, Ti-Al-V Alloys, 
"Journal of Metals", v. 12, no. 1, 1960; A, 1. Griest, A. P. Joung, A Study of 
Beta Embrittlement in High-Strength Titanium Alloys, "Battelie Mem. Institute", 1958 
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AUTHORS : Gridnev, vV.N., Trefilov, vy. I., Lotsko, D. V., Chernenko, N.F. 


ce prague ait EP Eee? 


ace , 
TITLE: On the mechanism of phase transformations in T1-Cr alloys 


PERIODICAL: Referativnyy ghurnal, Metallurgiya, no. 8, 1962, 36; abstract 81221 . 
("Sb, nauchn, rabot In-ta, metallofiz. AN UkrSSR", 1961, no. 12, 


37 - 45) 


TEXT: Ti-alloys containing 0.5 - 10.5% Cr were melted in an are furnace. 
From the ingots, wire ,1.6 - 1.8 mm in‘diameter, was manufactured after forging. 


During the electric heating of the specimens, temperature and dilatometric 


curves, and the dropping of the current voltage @ d intensity were recorded. The 


alloys were quenched in an argon jet at 200 - 300 degree per second cooling rate. 


The quenched alloys, containing up to 5 - 5.5% Cr, have an « -phase structure. At 


a higher Cr-content the temperature of martensite transformation decreases ab- 
formation takes place 


ruptly. During the heating of quenched alloys reverse trans 
according to martensite kinetics. The temperature of. reverse transformation 
depends only on the Cr content and not on the heating rate (150 - 3,000 degree/sec). 
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In alloys with 5.5 - 6% Cr, W-phase is formed. The temperature of 4&-phase forma- 
tion is about 310°C and does not depend on the composition or the cooling rate, , 
The temperature of reverse transformation wef is by 80 - 100°C higher and also 
depends neither on the composition nor the cooling rate, The groving crystals 

of the martensite phase cause the formation of martensite erystals in the adja- 
cent grain when they encounter the grain boundary; the magnitude of the crystals 
depends upon the dynamic collision force. The domain structure of martensite - 


needles is noted, The authors studied also the & > @ transformation occurring 
during the heating of annealed alloys. It was established that it begins at 
850+10° independent of the heating rate and the Cr content, There are 10 ref- — 
erences, 
P, Novik | 


[Abstracter's note: Complete translation] 
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AUTHORS: Grabin, V. F., Gurevich, S. M., Rafalovskiy, Ve ay 
Trefilov, Y. I. 


TITLE: “Investigation of ageing processes in biphase titanium alloy 
welds. II installment. - Ageing of heat treated welds 


' PERIODICAL: Avtomaticheskaya svarka no, 6, 1961, 3-13 


"EXT: Results of investigation of the structure and mechanical properties 
of titanium alloy welds in the initial state were presented by the authors 
in instalment I (Ref. 3:3 “avtom,svarka", noe 4; 1961). The II instal~ 
ment presents the results of investigations made after heat treatment con- 
sisting in heating specimens to 800-900°C, quenching in water, and subse- 
quent ageing at 200-600°C in evacuated quartz ampoules. The studied alloys v 
were commercial BT 6 (VT6)(Ti-Al-V system) and two experimental compositions 
~ No. 1 (Ti-A1l-V-Mn) and No. 2 (Ti-Mn). ‘the reason for the investigation is 
the ever more extensive application of high-strength biphase titanium alloys 
for welded structures, and the embrittlement in welds. The chemical composi- 
tion and properties of the three studied alloys were given in Ref. 3. The 
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ageing process was studied by measurements of hardness, electric resistance 
and thermal expansion, and with X-ray and electron microscope observations « 
The results are discussed with references to data of saventeen other Works g 
Soviet and foreign. Te minimum hardness was established in VT6 alloy welds 
with the lowest quantity of { (10%) after quenching; in mixed and 
structure it reached 550-600 Hy. Maximum hardness was reached faster at & 
higher ageing temperature. In VI6 the maximum hardness depended only little 
on the quenching temperature, but in the No. 1 and 2 alloye this dependence 
wags more pronounced. Te formation of .. upon isothermic decomposition was 
accompanied by volume reduction of specimens and change of the sign of the 
temperature ecefficient of electric resistance. After sufficiently long 
holding periods 1. decomposed. forming dispersed '. particles; this was ac- 
companied by & reduction in hardness and an increase in the volume and pla- 
sticity.of the specimens Decomposition of = above 400-450°C was charac= 
terized by C-curves similar to those of the pearlitic decomposition of super- 
cooled austenite (Fig. 2), but the start of ': separa*ion had not the cha- 
racteristical C-shaped line, for some amount of >‘! transformation took 
place even at very rapid heating (up to 3000°%bec, in alloys with @ - -composi-=- 
tion close to eritical electronic concentration) Tre high-hardness stage 
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passed very rapidly when the ageing temperature was sufficiently high, thus 
hardness decreased during isothermic soaking at 600°C, No sufficient homo- 
geneity was obtained by heating to 800°C for uenching, for this temperature 
is near the upper limit of the biphase (oL + B) range. At 900°C homogenation 
is elready possible, and the p -phese becomes less alloyed and decomposes 
faster in ageing. Contrary to the opinion of some foreign authors, it had 
previously been concluded by Soviet euthors that at a certain electronic 
concentration in [§ the Prey i) transformation is without diffusion, and that 
the reverse martensite-like transformation (also aiffusionless) could not 

be suppressed even by heating at a rate of several thousand degrees per 8é= 
cond. This cannot be compared with the "reyerse" in Co-Al alloys. The 
initial transformation in alloys whose -phase structure has a near-criti- 
cal electronic concentration must be presented as shown by the dotted line 
in Fig. 5, and not as it is presented usually. In alloys with omega already 
present after quenching, the initial ,4~-} 4) transformation line will be the 
same, As it is not possible to fix precisely the start of decomposition 
in the case of furnace heating, the specimens were heated by electric resist- 
ance in a high-speed dilatometer. They were heated for 1 ~ 1.5 sec, then 
soaked for 90 secs. The results show that no transformation took place in 
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VI6 alloy, i.e. the specimens' length decreased only slightly, but in the 

No. 1 and No. 2 alloys the transformation was sharp and without any incuba- 

tion period. It is important from the practical point of view to know the 
boundaries of the temperature range where the 4. phase exists. The obtained 

data indicate that for the VT6 it is 180-420°°, and for No. 1 and No. 2 =. 
180-4409%, Seen under an electron microscope, the ‘ particles were most~ 

ly round. The included photomicrographs show no ‘., in No. 1 alloy welds ’ 
after quenching (Fig. 7, a) (hardness was Hy 300-320); the No. 2 had a y 
slight quantity of .. and high hardness (Ey 400). After,1 hr ageing at 350% 
both alloys had clear round 4) »phase particles 300-500 A in size. Elongated 
500-800 f long particles were more rare. It is possible that they forned 

later, when the particles were only slightly growing. Long ageing ends with 

full transformation into alpha. In general, the data show that the quench= 

ing temverature should not be above goo°@ as this reduces the plasticity of 

weld metal both after quenching as well as after ageing. Brief ageing of 
preliminarily quenched specimens raised the ultimate strength to 130 kg/mm 

and considerably decreased the plasticity. Long ag2ing improved the plasti- 

city of weld metal and only slightly decreased the strength, io¢. to 120 kg/ 

mm2. Conclusions, 1) The decomposition process of the metastable fi =phase 
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in hardened welds of yt6, No. 1 and Hoo 2 alloys has been investigated. The 
transformation kinetics of f in ageing of quenched welds in biphase tita~ 
nium alloys is analogous with the B -~decomposition in the weld metal and 
heat-affected zone after welding. The egeing process is faster in hardened 
welds than in welds not subjected to preliminary heat treatment. 2) Dia~ 
grams of metastable R ~phase decomposition have been plotted for the No. 1 
and 2 alloys, and the decomposition mechanism discussed, 3) The s— uJ 
transformation rate upon ageing of weld metal depends on the temperature of 
the preceding quenching. Lowering the quenching temperature from 900 to 
g00°f speeds up the ageing process in the V@6 alloy. In the Noe l and 2 
alloys the effect is opposite. -4) VP6 alloy welds are less prone to ageing 
than welds of No. 1 and 2 alloys, both after welding and after quenching. 
5) Omega particles forming in the weld metal upon ageing arg round, seldom 
elongated. Their respective size is 300-500 R ana 500~800 A. 6) Quenching 
and subsequent long ageing of yT6 welds give an ultimate strength of up to 
120 ke /mu and satisfactory plasticity. ‘There are 7 figures, 1 table and 

17 references: 7 Soviet-bloc and 10 non-Soviet bloc. ‘The four latest references 
“to English-language publications read as follows: F. R. Brotzen, Eo Le 


Harman and A. R. Troiano, Decomposition of Beta Titanium, "Journal of Metals’s 
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Vo7y Noo 2, 1955; Fo Ro Brotzen, E, L. Harmon, A. x» Troiano, Trans. AINE, 
ve 203, 1955; Re T. Jaffee, Prog. Metal Physo, 7, Revue, 1958; TI. hi. 
Silcock, An X-ray Examination of the Fhase in TiV, Tio and TiCr Alloys, 
"Acta Metallurgica", No.7, 6, 1958. 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. 
Ye. O. Patona AN USSR (Institute of Electric Welding "Order 
of the Red Banner of Labor" im. Ye, O. Paton AS UkrSSR) 
me F. Grabin, S. M@. Gurevich); Institut metallofiziki AN USSR 


Institute of Physics of Metals AS UkrSSR) (V. A. Rafalovskiy, 
Vv. I. Trefilov) 


SUBMITTED: January 24, 1961 
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B134/B206 
AUTHORS: Minakov, V. N., Trefilov, V.t. 
TITLE: Instrument for studying martensite transformations 


_ PERIODICAL: Zavodskaya laboratoriya, v. 27, no. 2, 1961, 207-210 


TEXT; An instrument for studying martensitc: transformations is described. 
It permits a determination of temperature during heating and cooling, the 
elongation of the sample, the potential drop in the sample, the amperage 
which passes the sample, as well as the taking o° miorofilm pictures of 
the sample surface during direct and reverse martensite transformations. 

A block circuit diagram of the instrument is given in Pig. 1, (1) being 
the time-limit relay, (2) the hardening mechanism (samp:> cooling with 
argon), (3) the electronic dilatometer (A: P. Rudoy cooper. ted in its 
elaboration), (4) electronic shielding of the loop oscillosu.pe, (5) a 
ferroresonance stabilizer, (6) sample, (7) M.,-6 (MD-6) bridgs, and (8) 
the dilatometer pickup. For studies of phase transformations at a rate of 
heating above 1000-1500°C/sec, the current frequenoy of the heater current 
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of the sample is raised. The resistance stability of the thermocouples 
is maintained by a slide wire, and controlled by the MD-6 bridge. The 
maximum error in temperature measurement is 18°C when an MM0-2 (MPO-2) 
oscilloscope is used. The dilatometric curve is obtained by means of a 
differential capacitance pickup which is connected to the anode lines 

of two generators with 6H15M (6N15P) tubes. Through the capacitance 
variation of the pickup, the natural frequency of the generators changes 
and, thus, the anode currents of the triodes. A loop oscilloscope is 
connected between the anodes of the triodes, and records the difference 
of the anode currents of the generators. The potential drop in the 
sample during heating is recorded by a loop oscilloscope which is shielded 
by an electronic block. The voltage is fed to a rectifier (ATU-27 
(DGTs-27)tube). For various rates of heating, the maximum heating 
temperature is adjusted by a time-limit relay which contains a 

TP 1-01/1.3 (T61-01/1.3) thyratron and an STV 280/80 stabilizer-divider. 
If the sample is to be hardened immediately after heating, the hardening 
mechanism is automatically switched on, and argon blown onto the sample 
whereby a cooling of 300°C/sec can be attained. Long-focus objectives 
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of the types 0C4-16 (OSF-16) (from the MBT(MVT) mioroscope) and 
tgomal! II" (from the MMM-8 (MIM-8) microscope) were used for taking ~ 
microfilm pictures. Magnification was 250x for pictures taken with a 
~ KC -506 (KS50B) camera, and 64 pictures per second could be taken. An 
CKO~1 (SKS-1) movie camera was used for up to 4000 frames/sec. , Some 
motion pictures of martensite transformations are mentioned in a paper by © = = 
-V. N. Gridnev and V. I. Trefilov (Ref. 1). A vacuum of 1073-2x107) mm Eg 
is maintained in the vacuum chamber containing the sample in order to 
prevent oxidation of the sample during heating. There are 6 figures and 
6 Soviet-blos references. : 2 * «s 


ASSOCIATION: ‘Inetitut metallofiziki Akademii nauk USSR (Institute of 
Physics of Metals of the Academy of Science's Ukr SSR) 
Lot eat Fre4: Sa or rae 
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1003/1203 
AUTHORS: Gridnev, V. N. and Trefilov, V.1._- 
TITLE: A new metastable phase in alloys of transition elements (Q-phase) 
SOURCE: Akademiya nank Ukrayins’koyi RSR. Instytut metalofyzyky. Sbornik nauchnykh rabot. 


no. 14. Kiev, 1962. Voprosy fiziki metallov i metallovedeniya. 5-25 
TEXT: The present article is the first attempt to generalize all available data on the mechanism and on the 
kinetics of the f > trans formation and on the physical properties of these phases. Titanium alloys con- 
taining transition metals are widely used, but if the w-phase is present the alloys are of little practical value 
because the w-phase makes them highly brittle. It is emphasized that the w-phase is an electron compound 
and that the 8 > w transformation is a diffusionless one of the martensitic type taking place at constant values 
electron-to-atom ratio. The authors take issue with the opinion expressed by certain Western scientists who 
consider that the formation of the w-phase in the matrix of the overcooled f-phase is a result of diffusion 


processes. The formula G-b 
O,=A Fe 2/B 


shows the relationship between the shearing stress required to cause the crystall planes of an alloy to slip, 
and the amount and dispersity of the w-phase in the f-phase matrix. The behaviour of the B-phases under 
different conditions and the mechanism of the plastic deformation of semiconductors are discussed. There 
are 11 figures and | table. 
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- AUTHORS: ~ Gridnev, V-Ne> Lotsko, DeVes Trefilov, Veles Chernenko, NF. 
- PITLE: . On the nature of changes in the physical properties of titanium al- 


loys in the temperature range of 100 - 400 © 


SOURCE: Akademiya nauk Ukrayins' koyi RSR. Instytut metalofyzyky- Sbornik 
nauchnykh rabot. no. 15. Kiev, 1962. Voprosy fiziki metallov i 
metallovedentya, 192 - 200 . Ag : ; 


- (TEXT: The ‘authors investigated phase transformations in titanium alloys 
containing additions of 2.3 and 5 weight % Al, 1.87 and 5 weight % Cr, 2.2 and 5 
weight % Fe, 3 and 5 weight % Sn and also 4odide titanium and titanium of commer~ 
cial purity - grade BT-1 (vI-1). The alloys were melted in an are furnace and 


- py the induction drop-melting method in purified argon with triple remelting. 
They had the shape of bars 3.5 mm in diameter. Plastic deformation was effected: } 
py drawing. The degree of deformation was determined as the relative reduction We 


in cross section. After processing under various conditions, the specimens were 
subjedted to X-ray, électron-diffraction and electron-microscopic examination. 
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The authors give a detailed report on the test results and come to the conclusion 

that the cause of the anomalous volumetric changes in titanium alloys in the tem- 
perature range of 100 - 400°C is the hydrogen ageing, which is considerably accel- 
erated by deformation. According to available data (Tien-Shiuh liu, Morris A. 
Steinberg. Trans. ASM, 50, 455, 1958) the crystallographic planes of hydride sep- 
aration are (1010), (1011), (1121) and (1012). These planes coincide with the 
possible glide planes and twinning planes in G%-titanium at room temperature, f, 
which increases the sensitivity of the alloy to impact loads and causes an in- 

tense hydride separation in allcys subject to considerable plastic deformation. 


There are 7 figures and 2 tables. 


SUBMITTED: June 25, 1961 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520002-3" 


CIA-RDP86-00513R001756520002-3 


Soy Ea Rees eee naire a 


"APPROVED FOR RELEASE: 03/20/2001 


pusosasy 


5 /601/62/000/016/002/029 
ELLL/E4&51 


- AUTHORS: Miltman, Yu.V-, Trefilov, V-l. 


TITLE: Contribution on the brittle transition temperature of 
metals with a pody-centered cubic lattice 


SOURCE: Akademiya nauk Ukrayins ‘koyi RSR. Instytut metalofyzyky. 
Sbornik nauchnykh rabot, no.l6, Kiev, 1962. Voprosy 
fiziki metallov i metallovedeniya. 16-21 


TEXT: The authors apply a mathematical treatment of dislocation 
theory to calculate the brittle transition temperature Tx for 
low-carbon gteel and cast molybdenum. Their results agree well 
with experimental results for both naterials. However, for 
considerably smaller bl i : sulat are low. 

An increase in the spee i sec~l to 102sec7} 
causes Tx to rise, the absolu i i an exceed 200°C) 
being much greater for molybdenum than for iron. This explains 
the profound effect of test conditions on the Tx values for 
molybdenum and the fact that its notch sensitivity is higher than 
that of steel. A decreage in grain size reduces Tx more in 
molybdenum than in steel; decrease in substructure size and 
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increase in dislocation density reduces Tx for both materials. 
It is confirmed that by varying the substructure it should be 
possible to vary the transition temperature over a wide range. 


There are 2 figures and 2 tables. 
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and found to be a special case of Stroh's equations 
of this equation yielded a formula: 


“Dislocation theory of b 
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rittle fracture 
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A general equation for prittle fracture was obtained 


The solution 


(16) 


where T is the ductile-to-brittle transition temperature, é the 


grain size, v 
are constants; 


strain rate, d 
K, Bp and N' 
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the force af interaction between a Gislocation and the surrounding 
qmourities and represents the structurally-insensitive components 

of the yield stress. The reletionship between 1/T and log 4d 
obtained from formula (16) sheuld be Linear if all the other 

factors are constant; this hes been confirmed experimentally for 
two steels. The validity of ku. (1LG} was also confirmed by 
experimental data on the relationshis batween © and i/T . it has 
been shown that T is affected by poeliminary plastic deformation 
of steel; this effect has been attributed to the effect of 
preliminary treatment on the substructure of the material. It was 
concluded that further studies on th? subject should entail more 
xigorous analysis of the concitions :nd mechanism by which dis- 
Locations are? removed from their atrosraieres and calculation of 

the activation energy for the latter process. There are 5 figures 
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ee TITLE: Transition from intercrystalline to transcrystalline fracture in molybesnup 4 


‘SOURCE! AN UkrSSR. Mekhanizm plasticheskoy deformatsii metallov (Mechanism of the 
v ‘plastic deformation of metals). Kiev, Naukova dumka, 1965, 42-53 


phage transition - 

ABSTRACT : The transition from intercrystalline to transerystallige fracture is 

'- ;studied in molybdenum 8 duced by electron-beam meiting\ ith subsequent 
: extrusion and forging. temperature at a deformatio 
hate of 1.3°1072/em. An oscillograp ‘ rding the tensile diagrams | 
-tand the state of the fracture surfac i an optical microscope. A ew e 
tgpaph is given showing the true brea i grain size. The | 
-‘igurve shows a sharp departure from the linear re tat dovigds | 
wed m8 A transition to brittle fracture is observed at on. the tensile. — 
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° | diagrams. ceesceteactae’ analysis also shows a change in the nature of the frac- 
iture. ‘A transition is. observed in the region d-/*=3 war 'l® from transcrystalline frac 

“iture (at dP>3 st?) to mixed, and finally (at die 3+ 12 wal? ) to fracture ' 

tallong grain boundaries. The experimental results indicate that considerable plastic 


-' deformation precedes fracture. wm that the transition to intergranular H 
‘\fracture is not due en ipitati hases along the grain i 
- \boundaries as is the ‘nent alloys. Some of the ex- 
a iperimental data may | zener mechanism of intergranu- . 
~\yarn fracture. According to ditions for development of slippage along 
“| geain boundarie i i i in grain size. At the: 
“lgame time, accommodation - e along grain boundaries 

Robins and R s are also con- 


Pi ‘finally disappears. Models proposed © 
_igidered. A choice between the various mechanisms studied e basis 


tof the available experimental material. Further research in this 
: needed. . Orig. art. has:. 8 figures. 
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: ABSTRACT: The paper is a continuation of a previous work (Mil'man, Yu. V.s Trefilov, 
chek, A. P., "Problems in the Physics. and Science of Metals, 20", Naukova . 
tion and brittle frac- _ 


av. I., Ba 

1 dumka, Kiev, 1964) devoted to the mechanism of plastic deforma 

i ture of alloys of elements in. group VIA with other transition metals, The: following 
: t alloy systems are studied: Cr-Mn, Cr-Ru, Cr-Fe, Cr-08, W-Ra, Mo-Re, Nb-Re and Mo-Ti. 
-/} The alloys were studied in the cast state and in som: cases wer 


e subjected to heat . a 
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“<" teeatment. The relationship between the packing flaw energy and the electronic 
“ -sepucture of the alloy is analyzed. It is shown that both transition and nontran- : 
‘iq gition metals conform to the Seger ; ies for packing defects in I a 
\Onetals. ‘The twinning = slipping transi of transition metals 18 stud-| 5 
“fed. All alloys of elements in group VIA with metals in groups VITA and VIIIA show: : 
Ug-transition to twinning, while alloys with elements in group VIA (Ho-Ti alloys) A ~ 
~. show no twinning throughout the entire region of solid solutions with a bee lattice, - A. 
“under maximum loads. Experimental data show that alloying chromium, molybdenum and: 


ns “4ungsten with metals of groups VIIA and VIII reduces the packin flaw energy and 
sauses a transition to deformation 


fel by twinning (or to combined deformation by 


on \ slipping .and twinning). A brief survey of the literature shows no transition to i 
“| twinning in alloys of: group VIA with transition metals to the left of the ar i 1 


‘<1 group in the periodic table. Orig. art. has: ‘8 figures. he 
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ABSTRACT: The article deals with the refining of chromium by treatment with highly active 
elements which react with the interstitial impurities in Cr to form more stable compounds 

thap the corresponding Cr compounds, To this end, the use of Y and other rare-earth elements i 
is particularly promising since then it is often possible to improve Mot only the plasticity but 77/- 
also the high temperature strength of the alloy. However, there is no common consensus on 

this effect of Y and rare-earth elements, Thus, O, N. Carlson et al. (Less Common Metals 
1964, 6, 6, 439) present experimental findings indicating that the temperature of cold brittle- 
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ness of cast Cr increases when it is treated with 
up this contradiction, specimens of Cr treated wi 
evacuated ampoules were annealed at 1200°C for 1 


Y and other rare-ga4rth elements. To clear 
th Y ag well as off pure Cr in soldered and 


| 
| 
| 
hr and water-quenched. By means of Vickers | 


hardnoss tests, aging of these specimens was investigated at three temperatures (275°, 350° 
and 400°C) in a molten-tin bath, The findings on the increase in microhardness with aging are 


can 
ati 


Fig. 1, Effect of treatment with Y and 
Pr on the aging of Cr: 


© - zone-refined Cr; @ - alloy of 
Cr+1% Y; A- alloy of Cr + 1% Pr | 


¥ : 10 - . ee 400 
Aging time, min. | 
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te | indicatea that the addition of Y virtually suppresses the processes Of, -agjnt.tn the alloy (and 

| hence also it suppresses the rise in the temperature of cold brittlenesd due to the segregation 
| of an interstitial impurity -~ nitrogen -~ from the solid solution). These findings confirm the 
feasibility of using Y to improve the refining of Cr, since Y binds the greater part of nitrogen 
oe into nitrides, thus suppressing most of the effects of aging. Yurther tests, involving the 

i, | treatment of Cr with microamounts of Y and Pr over a broad temperature range: from the 

: temperature of liquid hydrogen to 4+900°C, showed, that such treatment enhances the microhard~ 
negs of Cr at elevated temperatures, Orig, art. has: 5 figures. 
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ABSTRACT: The effect of annealing temperature on temperature dependent internal fric- 
tion was stwiied in zone melted chromium, Cr + 1% Y, and Cr + 1% Gd. Wire samples of 
0.8 ma diameter were drawm at 300°C to about 95%. ‘These wires were annealed before 
testing for 1 hr at temperatures ranging from 100 to 100°C. At low testing tempera~ . 
tures the internal friction in the pure chromium was twice as low as that in the al- 


loys. In all cases, the internal friction decreased as & function of annealing tempera 
ture; in zone refined chromium, the internal friction dropped from 15°10°* to 5*10 * L 


after annealing to 300°C; in Cr + 1% Y, the internal friction decreased at 50°C after 
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annealing up to 600°C. These changes were partially caused by the redistribution of in 
terstitial impurities during annealing. Transmission electron microscopy showed that 
the density and distribution of dislocations did not change after ‘annealing up to 400° 
‘hus in the alloys the internal friction decrease was caused by polygonization. Micro~ 
structures did not show any differences between pure chromium and the alloys that 
would account for the internal friction recovery. At high testing temperatures, the 
internal friction increased sharply due to grain boundary relaxation. The rise in in- 
high temperatures was the same for all of the metals. The shift in 
internal friction with annealing was caused by a decrease in both dis- 


of 2.8 cps. InCr+ 


frequency of 2.1 cps. 
trium raised the peak into a higher temperature range. 
the square of the frequency is proport odulus. Deviations from li- ;— 

nearity were observed in the same temperature range where | 
observed. This change in shear modulus was caused by grain boundary relaxation and lat- 
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ABSTRACT: Specimens of electron-beam melted molybdenun and Mo ~C~Ti_ 
and Mo~BeTL alloys have been subjected to bending tests in the as-cast 
and annealed (in vacuum at 2000C for 1 hr) conditions. It was found 
that the plasticity of molybdenum alloys depends, to a great deprec, 
on their structure. Specimens of pure molybdenun and Mo-C-Ti alloy cut 
from the ingots along their longitudinal axes had crystals positioned 
in the lengthwise direction and they were plastic, As-cast pure > 
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| molybdenum Longitudinal specimens withstood bending to 180°, without 

failure, while annealed specimens failed at 150° in a transcrystalline 
manner. Specimens of Mo-C=Ti alloy broke at 4 150—~160° bending angle 
with a fracture along the grain, Specimens of pure molybdenun and 
MoeC=-Ti alloy cut across the ingot axis were predominantly brittle and 
broke at 0°, with the exception of annealed specimens which broke at 
70-~90°, All longitudinal and crossectional specimens of Mo~B&TL 
alloy were brittle, showing predominantly transcrystalline fracture. 
Yt was established that alloys with high plasticity have clearly 
developed fragmentation and a disorientation of substructure fragments 
of 2——4°, Orig.e art. has: 4 figures and 1 table, 
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ABSTRACT: ‘Electron microscopy was used to study deformation and crack formation in 
thin chromium foils. The chromium foils were made from ingots which were arc melted 
in argon. Circular, self-supporting samples were made fron discs which were gradually 
thinned toward the center (thinnest section), and cracks were induced at the center byl 
pricking the disc near the edge. This method allowed various stages of deformation as 
well as crack formation to be studied. An electron micrograph showed slip traces caus- 
ed by the intersection of mobile dislocations with the oxide layer formed by electron | 
hombardment. These slip traces were identified with surface interactions. Disloca~ | 
tions accumulated in the slip planes along the boundaries of the foil as a result of | 
retarded motion. Three slip planes were observed: {110}, {112}, and {123}. Aging | 
the foils at room temperature or heating to 350°C in the microscope column did not af-|— 


Card 1/2 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R001756520002-3" 


"APPROVED FOR RELEASE: yak donc CIA-RDP86- seein ee rae 2. 


i 2 a asthe foe is rs Ea 


re NR: AP7005136 ; | 


fect the microstructures. Electron micrographs were also given of fractured center | 
sections of the sample disc. Both intererystalline and transcrystalline cracks form- 
ed. Cracks along grain boundaries did not result in much plastic deformation in neigh- 
boring areas. It was hypothesized that these were caused by dislocations moving at 

| stresses below the elastic limit of the material, accumulating in grain boundaries, 

| and nucleating as cracks at well below the elastic limit. Interactions of transcrys- 
talline cracks with grain boundaries also occurred. Cracks penetrating into the thick- 
er sections of the foil were bent at the point where the crack stopped propagating. 
This region showed heavy plastic deformation. The slip plane reactions necessary to 
form cracks (Cottrell mechanism) were outlined by slip traces in the foil which ad- 
joined the crack edges. Slip planes and directions were given for microcrack nuclea- 
tion in the foils. The microcracks lay along the {112} plane and did not have the 
orientations necessitated by the Cottrell mechanism. In utilizing these results in 
foils it is necessary to consider the details of deformation in foils, particularly | 
the stress state and surface effects. Orig. art. has: 5 figures, 1 table, 1 formula. 
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